The Active Element Machine 
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designed to effectively implement geometric pattern 
recognition. Nature computes in parallel and uses 
time. 



What Should a New Computing Machine Do? 
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Explicitly programmable: a person can write an AEM program 
Five commands. Time is in tbe commands. 

Machine architecture should be able to change as it is executing. 
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Active Element Machine computation 
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AEM computation - Outgoing Pulses 
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AEM computation - Number Parameters 
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► (Amp -7) Amplitude is an integer. 

► (Width 4+2dT) Pulse width is m + k dT where the standard part m> 1. 

► (Delay 1-dT) Transmission time is m + k dT where m > 1. 



AEM computation - Input Pulses 






AEM computation - Element E Fires 

(Pulse (Name A) (Window 3-dT 7+dT) (Amp 5) ) 

(Pulse (Name B) (Window 2+dT 8 + dT) (Amp 9) ) 
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+ m dT) = k is called the standard part of extended integer 

k + /?zdT. 



AEM Programming Language 
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Meta Command & Randomness 
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The random bits are 1, 0, 1, . . . At time 0, I fires. At time 1, I doesn't 
fires. At time 2 } I fires. 
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Element 0 continues to fires repeatedly at times 1, 2, 3, 
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(Connection (Time 0) (From 0) (To 0) (Amp 2) (Width 1) (Delay 1) ) 

creates a connection from element 0 to itself so element 0 continues to fire 
indefinitely at times 2, 3, . . . 
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Element 2 continues to fires repeatedly at times 3, 4, 5, 
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suppose instead that they ask for r(6, 6). For r(6, 6), Erdos 
believes that we should attempt to destroy the aliens. 
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Useful Properties of the AEM 
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Meta command: program complexity can increase with time. 



What is interesting? 
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Hardware implementation with AEM friendly architecture. 
► FPGA, Silicon, Optical, . . . 



Practical Applications 
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